Glutathionylation of two cysteine residues in paired domain regulates DNA binding activity of Pax-8.
We reported that the first two cysteine residues out of three present in paired domain (PD), a DNA-binding domain, are responsible for redox regulation of Pax-8 DNA binding activity. We show that glutathionylation of these cysteines has a regulatory role in PD binding. Wild-type PD and its mutants with substitution of cysteine to serine were synthesized and named CCC, CSS, SCS, SSC, and SSS according to the positions of substituted cysteines. They were incubated in a buffer containing various ratios of GSH/GSSG and subjected to gel shift assay. Binding of CCC, CSS, and SCS was impaired with decreasing GSH/GSSG ratio, whereas that of SSC and SSS was not affected. Because [3H]glutathione was incorporated into CCC, CSS, and SCS, but not into SSC and SSS, the binding impairment was ascribed to glutathionylation of the redox-reactive cysteines. This oxidative inactivation of PD binding was reversed by a reductant dithiothreitol and by redox factor (Ref)-1 in vitro. To explore the glutathionylation in cells, Chinese hamster ovary cells overexpressing CSS and SCS were labeled with [35S]cysteine in the presence of cycloheximide. Immunoprecipitation with an antibody against PD revealed that treatment of the cells with an oxidant diamide induced the 35S incorporation into both mutants, suggesting the PD glutathionylation in cells. Since the two cysteine residues in PD are conserved in all Pax members, this novel posttranslational modification of PD would provide a new insight into molecular basis for modulation of Pax function.